The forests in Tunguska River basin in central East Siberia were investigated in autumn 2013. The closest study sites of Aphyllophoroid fungi are situated about 650 km south of Tunguska River in Krasnoyarsk area. Altogether 548 collections and notes were made and 248 taxa identified. The most species rich morph groups were corticioid fungi with 120 taxa, followed by 65 poroid taxa and 63 species of cantharelloid, clavarioid and hericioid fungi. The richest genus was Typhula with 17 species before Hyphodontia sensu lato (10 species), Tubulicrinis (9), Phellinus sensu lato (8) and Phlebia (8). Some short descriptions of untypical or unidentified specimens are given.
Introduction
The vast area of Siberia and Russian Far East has interested all kinds of biologists. However, the expeditions have mostly concentrated on the Ural Mountains between Asia and Europe in the west , 2007 , Shiryaev et al. 2010 , Altay and Sayan Mountains in the south or Russian sea shores (Kotiranta & Mukhin 2000) plus islands and peninsulas (Parmasto 1963 , Kotiranta & Mukhin 1998 . Also the West Siberian and North Siberian plains are rather well investigated (Mukhin 1993 , Kotiranta 1995 , Mukhin & Kotiranta 2001 , Stavishenko 2011 , whereas very little is known of the mycota in central East Siberia and there are no earlier collections of the groups of fungi we studied.
The closest sites where polypores, corticioids, and other Aphyllophoroid fungi have been collected are in the vicinity of the city Krasnoyarsk, about 650 km south, in Taimyr peninsula about 1300 km NE, and in Sakha Republic about 2000 km E of our study area.
Material and methods
Altogether 548 Aphyllophoroid specimens were collected or noted during the XXII International Trans-Siberian Mycological Expedition in Tunguska river basin in Au-gust 2013. Moreover, amateurs collected here in September 2014 and they gave their specimens to our disposal. Their collections have the number of SVER (see below). Altogether 248 taxa are listed and every species was collected at least once. Species like Fomes fomentarius and Fomitopsis pinicola were mainly noted only (in list, sight) .
The study area belongs to the boreal vegetation zone (Ahti et al. 1968) , roughly between the northern-and middle boreal subzones. The annual precipitation is 593.1 mm, annual mean temperature -3.2 °C, mean temperature in January -23.6 °C and in July +18.2 °C, respectively (averages for the period 1981-2010) (Harris et al. 2014) .
The study area is in Krasnoyarsk Territory, Evenk Autonomous District, Central Siberian Nature Reserve, Podkammennaja Tunguska River (62°06´52" N, 091°30´03" E). We also collected in unprotected areas along the river. The forests are partly relatively young, about 60 years old, partly in virgin state. The trees in the area are Alnus sibirica, Betula spp., Larix sibirica, Picea obovata, Pinus sibirica, P. sylvestris, Populus tremula, Prunus padus, Salix caprea, Salix spp. and Sorbus sibirica. The authors of the tree species can be found in Czerepanonov (1995) and are not repeated here. Here we collected one week in thick smoke due to forest-and mire fires (Fig. 1) .
The material was identified in Helsinki and Ekaterinburg, and the specimens are deposited in the herbaria of University of Helsinki (H) and/or in the mycological herbarium of the Institute of Plant and Animal Ecology of Ural Division of the Russian Academy of Sciences, Ekaterinburg (SVER) or in the reference herbarium of Heikki Kotiranta (H.K.) .
In the text following abbreviations for the substrates are used: Ab = Abies sibirica, Al = Alnus sibirica, B = Betula spp., D = deciduous wood, L = Larix sibirica, Pic = Picea obovata, Psi = Pinus sibirica, Psy = Pinus sylvestris, Pop = Populus tremula, Prunus padus = Pru, Salix caprea = Scap, S = Salix spp. The collectors are Heikki Kotiranta (HK) and Anton. G. Shiryaev (AGS) .
The nomenclature of fungi mostly follows Kotiranta et al. (2009) . The genus Hyphodontia J. Erikss. sensu lato is according to Hjortstam & Ryvarden (2009) . Some of the specimens collected do not fit with any species known to us, and then a brief description is given. Also specimens, which deviate somehow from the common species concept, are briefly described. The spores were measured in Cotton Blue (CB), and other mounting media used were 3% KOH and Meltzer´s reagent (MLZ). CB+ means that this mountant gives a cyanophilous reaction.
The species are arranged into two lists: the first one contains three morphotypes: poroid, corticioid and thelephoroid fungi, and the other one cantharelloid, clavarioid and hericioid fungi. In "Discussion" (below) the commonness or rarity only the species of the List 1 are used, since the abundance of the species in List 2 was not so accurately listed in field. In the lists the taxa are arranged alphabetically regardless of their taxonomic possession.
Old-forest/primeval forest indicators (see Kotiranta & Niemelä 1996, p. 19-21) are marked (OFI/PFI). We added some species to the list of Kotiranta & Niemelä (1996) , and we believe it reflects better the situation in Russia. Athelia bombacina (Pers.) Jül. (HK 26222): decorticated Pic, decay 3, diam. 12 cm. Monomitic, clamped, basal hyphae up to 5 µm wide, context hyphae partly encrusted, cystidia none, basidia clavate, often stalked, (8-)9.5-13(-15) × 4-5 µm, with four, up to 6 µm long sterigmata, which bend inwards, spores ellipsoid, often in tetrads, 4-5 × 2-2.9 µm, L m = 4.4 µm, W m = 2.5 µm, Q = 1.6-2.1, Q m = 1.8 (n= 20).
Taxonomy and floristics
The spores are smaller, especially narrower, than usually (e.g., Eriksson & Ryvarden 1973 , Bernicchia & Górjon 2010 . The formation of spore tetrads is described in Kotiranta & Saarenoksa (2005 hyphal system monomitic, hyphae clamped, thinwalled, in subiculum parallel to the substrate, 2-3 µm wide, in subhymenium thin-walled, richly clamped, 2 µm wide, cystidia none, but a few finger-like hyphidia, 19-25 × 3-4 µm, basidia clavate, often internally repetitive, stalked, 16-20 × 5-6 µm, spores pip-shaped to fusoid, with a prominent apiculus, thin-walled, CB-, inamyloid, (4.7-)5-6 × (2.5-)2.8-3 µm, L m = 5.3 µm, W m = 2.9 µm, Q = 1.7-2, Q m = 1.9 (n= 30).
The shape of the pip-shaped spores reminds those of Ceraceomyces tessulatus (W.B. Cooke) Jülich, and the fusoid spores those of Leptosporomyces fusoideus (Jülich) Kriegelst. Our speci- men differs from the former in having partly differently shaped spores, smaller, often repetitive basidia and narrower hyphae, and from the latter by shorter, but wider spores which are also partly differently shaped, and larger, often repetitive basidia. None of the boreal Athelopsis species known by us (Kotiranta & Saarenoksa 2005) Hydnomerulius sp.
- Fig. 3 Decorticated moss-covered Pic, decay 4, diam. 34 cm (HK 26218): Fruit body resupinate, merulioid when young, later hydnoid -irpicoid with up to 3 mm long teeth, relatively thick, soft and juicy when fresh, papery and very fragile when dry, loosening easily from the substrate, first bright citric yellow, later bright orange and when mature olive greenish, brown to blackish brown when dry, subiculum pale brownish; hyphal system monomitic, hyphae clamped or simple septate, subicular hyphae clamped, with thickened walls or thin-walled, partly encrusted, sparingly branched, varying much in width, (2-15 µm), normally 6-10 µm in diam., with conspicuous clamps which often are in pairs, up to 33µm wide, and narrow, 2 µm wide hyphae, with low clamps, surround the wider "core" hyphae, tramal hyphae strictly parallel, relatively thin-walled, (2-)7.5-10 µm wide, very sparsely clamped, more often simple septate, sometimes wrinkled, subhymenial hyphae very thin-walled, 2-3 µm wide, cystidia none, but cystidioles scattered, thin-walled, mostly fusiform, apically sometimes prolonged, obtuse, projecting slightly over the basidia, (22-)30-45(-70) × (6-)8-10 µm, basidia clavate to subcylindrical, thin-walled, (22-)26-44 × 4.5-6 µm, with four thin, up to 5 µm long sterigmata, spores ellipsoid to broadly ellipsoid, 3-3.6 × 2-2.9 µm, L m Ginns & Weresub) . Especially the tramal hyphae are very similar in being strictly parallel, sometimes wrinkled, having only a few clamps, and being mostly simple septate. The colour of the fresh fruit body is, however, different. We have never seen H. pinastri with such bright yellow and orange colours. Also the spores are small, roughly only a half of those of H. pinastri (Hallenberg 1985) . Pseudomerulius montanus (Burt) Kotir., K.H. Larss. & Kulju, has even smaller spores than our specimen, which are besides dextrinoid, and the cystidia/cystidioles are differently shaped and basidia smaller (Kotiranta et al. 2011) .
Hymenochaete "laricis" (HK 26070): living L, diam. 60 cm, at 1.5 meters height in resin flow. The fruit body is basically similar to that of H. tabacina, but the cap is smaller and narrower, and setae shorter. Hyphoderma mutatum (Peck) Donk : fallen Pop branch (SVER 58790), corticated B branch, decay 2, diam. 1.5 cm (HK 26232). Hyphae clamped, with thickened walls (in KOH), cystidia of two kinds :a) thick-walled (up to 2 µm), apically encrusted metuloids, often with one or two constrictions and an adventitious septa, 50-77 × 10-15 µm, and, b) clavate, sometimes slightly thick-walled gloeocystidia, 50-62 × 8-12.5 µm, basidia basally clamped, basally with thickened walls, often with an adventitious septa, clavate, (39-)53-73 × 6-8 µm, with four stout, basally up to 3 µm wide and up to 12 µm long sterigmata, spores cylindrical, sometimes allantoid or gently sigmoid, (11-)12-15(-15.5) × 3.9-5(-5.2) µm, L m = 13 µm, W m = 4.3 µm, Q = 2.7-4, Q m = 3 (n= 20), with homogenous contents. (HK 26043) , decorticated Psy, decay 1, diam. 8 cm. Hyphae clamped, crystals on subhymenium and often on basidial bases, basidia clavate to cylindrical, 31-33 × 6-7 µm, cystidia cylindrical, (53-)70-100 × 6-8 µm, projecting up to 60 µm above the basidia, some hyphidia between basidia, spores narrowly ellipsoid, some slightly bent, thin-walled, CB-, inamyloid, (8.9-)10.9-13.1(-14) × 4-5 µm, L m = 11.9 µm, W m = 4.5 µm, Q = 2.3-3.1, Q m = 2.7 (n= 16, HK 26043). The other specimen (HK 26106) has a bit small spores, viz. 9.6-10.5(-14.7) × 3.1-4.5 µm, L m = 10.1 µm, W m = 3.9 µm, Q = 2.2-3.7, Q m = 2.6 (n= 11), cystidia cylindrical, 40-74 × 6-9 µm. (HK 26256) . Hyphae clamped, especially subhymenial hyphae heavily encrusted, basal ones up to 5 µm wide, relatively thin-walled, CB+, cystidia none, but some hyphidia between basidia, 15-20 × 3, basidia subcylindrical to clavate, (7.5-)9-14 × (3.5-)4 µm, spores ellipsoid to short cylindrical, 3-4.1 × 1.9-2.4 µm, L m = 3.5 µm, W m = 2.1 µm, Q = 1.4-2.1, Q m = 1.7 (n= 30), thin-walled, faintly CB+.
Leptosporomyces sp. (HK 26172a): decorticated Pic, decay 3, diam. 18 cm. Basidiocarp white, hypochnoid, loosely attached to the substrate, porose-reticulate under the lens (× 50), margin not differentiated, distinct; hyphal system monomitic, all septa with clamps, in subiculum thin strands composed of 4-6 hyphae, contextual hyphae without any particular orientation, without crystals, thin-walled, CB+, 2-2.5(-3) µm wide, cystidia none, basidia clavate, stalked, 9-11 × 3.5-4 µm, with four, up to 2 µm long sterigmata, spores ellipsoid to broadly ellipsoid, thin-to slightly thick-walled, CB+ (faintly), 2.5-3.1(-3.3) × 2-2.5 µm, L m = 2.9 µm, W m = 2.2 µm, Q = 1.1-1.5 µm, Q m = 1.3 (n= 30).
The shape of the spores is very similar to that of Trechispora confinis (Bourdot & Galzin) Liberta, but smaller in our specimen. Moreover the basidia of T. confinis are differently shaped, hyphae wider with ampullaceous septa and with crystals. Species of the genus Tretomyces K.H. Larss., Kotir. & Saaren. have basically spores of the same size and shape, but the hyphae are partly simple septate, partly clamped (Kotiranta et al. 2011 ) unlike our specimen.
Megalocystidium cf. leucoxanthum (Bres.) Jül-ich: corticated Al branch, decay 2, diam. 2 cm (HK 26023), corticated Al decay 1, diam. 5.5 cm (HK 26195). Fruit body resupinate, smell of anise when fresh (like in M. leucoxanthum), hyphae clamped, gloeocystidia long, spores ellipsoid, sometimes adaxial side concave, thinwalled, amyloid, (11.3-)12-18.5(-19) × (6.2-)7.6-11(-11.6) µm, L m = 16.1 µm, W m = 9.1 µm, Q = 1.3-2.1, Q m = 1.8 (n= 30).
The spore width and shape does not fit well with M. leucoxanthum f. salicis (see Eriksson & Ryvarden 1975, p. 427) , but better with Gloeocystidiellum leucoxanthum (Bres.) Boidin var. brevisporum Parmasto, even if in the latter the spores are smaller, viz. 12-14(-14.5) × 6-7 µm (Parmasto 1965 Basidiocarp very thin, whitish, porose reticulate under the lens (× 50). Hyphal system monomitic, hyphae thin-walled, clamped, 2-3(-4) µm in diam. Cystidia cylindrical to tubular, multicelled with small clamps, apical cell (15-)20-31(-36) × 4-5 µm, basidia repetitive, basally clamped, pyriform or subglobose, 5-6 × 4-5 µm, spores ellipsoid to pip-shaped sometimes adaxially slightly concave, often glued in pairs-tetrads, thin-walled, CB-, inamyloid, (3-)3.3-4.6 × 2-2.6(-2.8) µm, L m = 3.9 µm, W m = 2.3 µm, Q = 1.2-2.2, Q m = 1.7 (n= 20).
Our specimen has smaller basidia and spores than reported by Eriksson et al. (1981) . Sistotremella aff. perpusilla Hjortstam (HK 26108) : decorticated Psy, decay 3, diam. 9 cm. Basidiocarp very thin, almost invisible, pruinose. Hyphae with low clamps, 1.3-2 µm in diam., cystidia none, basidia urniform, 8-10 × 4-5 µm, with 6-8 sterigmata, spores broadly ellipsoid to short ellipsoid, often glued together, thick-walled, CB+, 2.5-3.6 × 1.8-2.3(-2.6) µm, L m = 2.9 µm, W m = 2 µm, Q = 1.2-1.6, Q m = 1.5 (n= 30).
The spores are slightly smaller than reported by Eriksson et al. (1984) or Kotiranta & Saarenoksa (1990) and therefore we believe, that this might be a taxon of its own, but close to S. perpusilla.
Skeletocutis biguttulata (Romell) Niemelä: decorticated Psy, decay 3, diam. 10 cm (HK 26112 1 µm) , 3.5-4.5(-5) µm wide clamped hyphae intermixed with thinner-walled hyphae with refractive finger-like appendices (like in T. chioneus), tramal hyphae, thin-walled, 2.5-3 µm in diam., parallel, glued together, basidia short, 9-12 X 4-5 µm with four, up to 3 µm long sterigmata, cystidioles fusoid, 8-9 × 3.5-5 µm, spores ellipsoid to subglobose, thin-walled, CB-, inamyloid, 2.4-3.1 × (1.7-)2-2.6(-2.8) µm, L m = 2.8 µm, W m = 2.3 µm, Q = 1.1-1.5, Q m = 1.2 (n= 30)
The spores are small if compared with the sizes given by Niemelä (2005) , but fit well with those given by Ryvarden and Melo (2014 3.5 cm. Basidiocarp resupinate, relatively thick, cream coloured, odontioid with cylindrical, basally normally flattened, apically often furcate, up to 1 mm long aculei, margin distinct; hyphal system monomitic, tramal hyphae clamped, with thickened walls, 2-3 µm wide, covered with small crystals, cystidia or gloeocystidia none, but spear-shaped, apically roundish, very thinwalled cystidioles fairly common, especially in apical apices of the aculei, 35-41 × 4-5 µm, basidia cylindrical, 24-30 × 4-4.5 µm, with four, up to 4 µm long sterigmata, spores broadly ellipsoid, 4.6-5.2 × 3.7-4.2 µm, L m = 4.9 µm, W m = 3.9 µm, Q = 1.1-1.4, Q m = 1.3 (n= 30).
The spores fit well with Xylodon spathulatus, but our specimen has neither gloeocystidia nor capitate hyphal ends, but spear-shaped hyphal ends. 
List 2 (cantharelloid, clavarioid and hericioid fungi)

Discussion
Altogether 248 taxa were collected. The most species rich morph group was the corticioid fungi with 120 taxa, followed by polypores with 65 taxa. The ratio polypores/corticioids (including the genera Boletopsis, Thelephora, Tomentella, Tomentellopsis) is 0.54 and without the Thelephoraceae 0.58.
The morph groups cantharelloid, clavarioid and hericioid fungi (List 2) include 63 species. The most species rich genus is Typhula with 17 species. The most species rich genera of corticioids and polypores are Hyphodontia sensu lato (10 species), Tubulicrinis (9), Phellinus (8), Phlebia (8) and Peniophora (6).
Most commonly noted ten species (Fomes fomentarius 51 notes, Peniophora aurantiaca 26, Fomitopsis pinicola 22, F. rosea 12, Amphinema byssoides 11, Daedaleopsis tricolor 10, Inonotus radiatus 10, Ganoderma applanatum 9, Trichaptum abietinum 9 and Hyphoderma setigerum 8) cover 30.6% of all observations.
There are some surprising results in our study. For instance, Resinicium bicolor (Alb. & Schwein.) Parmasto, is normally very common in boreal forests, but was absent here. Also the species of the genera Botryobasidium, Sistotrema and Trechispora were surprisingly rare. We do not have any explanation for it, since there were enough suitable habitats and substrates. Perhaps only the weather conditions were not suitable in these years to support the fruit body formation. Many species also had unusual small spores, even if they otherwise were "normal" looking.
The area comprises several old-growth forest species which are absent or at least very rare in managed forest. Some of these species, like Fomitopsis rosea, can grow also on constructed wood, like collapsed hay barns. However, the frequency in old-growth/primeval forests is much higher than elsewhere. We collected also outside the nature reserve, where the forests were even older than in the nature reserve. Therefore it would be very important to protect the forests along the Podkammennaja Tunguska River also outside the borders of the nature reserve.
